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WATER CONTROL CENTRAL AND SOUTHERN FLORIDA 


SYNOPSIS 


This paper describes the historical efforts made provide drain 
age and water control central and southern Florida. Distribution 
and utilization water the Comprehensive Plan for flood control 
and multiple purposes are described. The need for secondary water 
control plan emphasized. 


The area discussed this lies generally south line extend- 
ing from Lake Harney the St. Johns River Basin and east the ridge 
that divides the waters which flow into the Atlantic and those which 
reach the Gulf Mexico, shown plate The water-control prob- 
lems the area are quite common although there some difference 
topography and soil. The area consists about 15,000 square miles 
groveland, pastures, rich agricultural lands, lakes, and marsh lands. 
Elevations range from about feet? the vicinity Miami and feet 
around Lake Okeechobee feet the headwaters the Kissimmee 
River Basin. However, the slope the lands much the area ex- 
tremely flat and natural water courses are not common. Other than the 
St. Johns and Kissimmee Rivers, Fisheating Creek, and few minor 
streams, most the water control managed man-made canals and 
drainage districts. Soils the area vary from sand peat with some 
marl. The areas with higher elevations the St. Johns and Kissimmee 
River Basins consist sand with small amount organic material 
mixed the upper inches. the low areas and marshes, depos- 
its peat ranging several feet thickness are found. The 
Everglades covered with layer peat ranging about feet 
Lake Okeechobee and gradually diminishing zero the edges. 
From the St. Lucie Canal south the tip Florida, low ridge sand, 
limestone, and marl forms divide between the Everglades and drain- 
age the ocean. the vicinity Miami the area underlain po- 
rous limerock which makes the problem water control quite difficult. 

Mean annual rainfall about inches Miami, inches southerly 
West Palm Beach, and inches Kissimmee. The mean values are 
rather deceiving when studied for water-control purposes. For instance 
rainfall inches during the summer months quite common. Fur- 
thermore, percent the rainfall occurs during May October, in- 
clusive, which considered the wet season. During the wet season, 


Chf., Planning and Reports Branch, Corps Engrs., U.S. Dept. the 
Army, Jacksonville, Fla. 
All stages and elevations throughout this paper refer mean sea 
level datum. 
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rainfall averages about inches month whereas the average only 
inches for the remaining dry 

Mean annual temperatures vary from 75° Fahrenheit Miami 
Kissimmee. The water areas provided the lakes and marshes, and 
the proximity the Atlantic Ocean and the Gulf Mexico temper the 
climate, and extreme ranges are not great frequent. Highest summer 
temperatures seldom exceed 100 and winter temperatures low 
have been experienced. The relative humidity generally high through- 
out the 

Evaporation and transpiration are very high throughout the area and 
particularly where large water surfaces are exposed. Estimates indi- 
cate excess average annual rainfall over evaporation only about 
inches around Lake Okeechobee and about inches the Everglades. 
Therefore, the effect evaporation primary factor water control. 

Numerous floods have covered the central and southern Florida area. 
However, the 1947 flood outstripped them all. The entire area was under 
water except for few drainage districts protected dikes and few 
high areas here and there the 15,000 square miles. The water was 
not able drain the ocean, being hindered the low coastal ridge 
between the Everglades and the coast. The storage areas that exist are 
shallow and have most limited capacity. 1948 similar flood 
lesser proportions covered the area, and once again only those areas 
protected dikes having higher elevation were saved from flood 
damage. 

The area has suffered from many severe droughts. The most notable 
recent years occurred 1942-43, and again 1945. cannot 
said that there was water since there were many lakes with abun- 
dant supply, but there was distribution system with which pass 
that water the areas greatest need. 

view the severe floods and droughts, the uneven distribution 
rainfall, and the generally flat topography, the need for sound water- 
control program becomes paramount problem. 

order better understand the value and need for plan, appears 
desirable review briefly the history drainage and water control 
central and southern Florida. The first report the Everglades was 
made 1847-48 Buckingham Smith, agent appointed the Secre- 
tary the Treasury. 1881 the Trustees the Internal Improvement 
Fund contracted with Hamilton Disston and Associates for the sale 
million acres land. Disston concentrated his efforts the Caloosa- 
hatchee and Kissimmee River Basins. The Everglades, some 2,862,080 
acres land, was conveyed the State Florida 1903 under the 
Swamp and Overflow Land Grant Act September 28, 1950. That area 
has presented one the most difficult engineering problems solve. 

The actual start the State’s drainage plan for the Everglades began 
1905 when the legislature adopted drainage law providing for the 
establishment boundaries Everglades Drainage District. Actual 
construction was begun 1906. 1912, eight dredges were work 
canal excavation the Everglades. 1913 the Everglades Drainage 
District was created. The Board Commissioners the Everglades 
District and the Trustees the Internal Improvement Fund requested 
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report made the Florida Everglades Engineering Commission. 
The report contained recommendations for approximate locations 
canal routes and estimates cost for reclaiming the Everglades. 
that time the North New River, South New River, and Miami Canals had 
been excavated; Cypress Creek, Snake Creek, Snapper Creek, and 
boro Canals were under construction; contract had been let for the 
West Palm Beach Canal. The plan the Commission recommended ad- 
ditional canals shown plate That system canals was designed 
drain the area gravity with provision for pumping. Also, 
provision was made for storage other than Lake Okeechobee. Since the 
Everglades was predominantly swamp and there appeared abun- 
dant supply water, the need for irrigation any large extent was not 
too seriously considered. 

1927 the Everglades Engineering Board Review prepared re- 
port which proposed system arterial drainage canals shown 
plate The plan, therein, substantially reduced the scope drainage 
the Everglades. However, the plan had one important advantage over 
that 1913. The canals designated “E”, “F”, and 
“Q” followed the most direct alinement the Atlantic Ocean. Conse- 
quently, they would have provided more positive drainage had their ca- 
pacities been sufficient magnitude serve their tributary areas. 
However, little was done with that plan since the Everglades Drainage 
District defaulted its bond payments January 1931, and practi 
cally all construction came standstill. 1931 the water-control 
facilities were generally shown plate During the next decade 
the works the District deteriorated; canals filled with hyacinths, the 
locks fell into disuse, and the entire project became ineffective. Damage 
was sustained from either too much water water. 

After the 1926 and 1928 hurricanes, the local residents made numer- 
ous requests the Federal Government for assistance. result 
those requests, the Caloosahatchee- Lake Okeechobee Drainage Area 
Project was authorized. That project consisted miles levees 
around the lake, hurricane gate structures, locks St. Lucie and 
Caloosahatchee Canals, and enlargement those two canals. While 
those works helped the water-control problem Lake Okeechobee, 
there was much desired the “Glades.” Troubles with water con- 
trol continued, and new requests were directed the Federal Govern- 
ment during the 1940’s. 

While the above effort was directed toward reclaiming the Everglades, 
other interests were equally industrious digging canals, building 
dikes, and creating drainage districts the Kissimmee and upper St. 
Johns River Basins. Most notable are the numerous drainage districts 
astride the eastern divide between the upper St. Johns and Indian River 
Basins from the vicinity Stuart Rockledge. active program was 
also carried joining the lakes canalization the headwaters 
the Kissimmee River Basin. 

1947 the Corps Engineers had received authorizations for 
reports the central and southern Florida area covering flood control, 
navigation, and allied purposes. After recognizing the great need for 
Comprehensive Plan for the area, work was started accelerated 
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schedule. However, before the report could completed, the area was 
subjected possibly the worst flood record. The report, submitting 

plan for major water-control works, was completed December 1947, 
and about one-third the work proposed therein was authorized the 
Congress June 30, 1948. The primary concern the authorized por- 
tion the plan was provide line levees from Lake Okeechobee 
southward the vicinity Homestead, between the Everglades 
and the developed coastal area, and encircling the developed agricultural 
area. 

Examination the Comprehensive Plan (see plate shows that 
primary framework water control has been developed. The structures 
are designed remove water during flood periods with minimum 
damage and protect ground-water supplies during droughts. The plan 
proposed improvements the four more less natural drainage basins 
that have such closely related water-control problems, namely, St. 
Johns, Kissimmee, Lake Okeechobee-Everglades, and the east coast 
from St. Lucie Canal south the southern boundary Dade County. 

Overdrainage St. Johns marsh area would seriously affect water 
supplies the area. Therefore, the plan proposed maintain those 
marsh areas their present limits providing levees the northerly 
outlets Lake Poinsett and Lake Washington; and providing canals 
from those two lakes and Lake Wilmington Indian River for the dis- 
charge excess floodwaters, thereby reducing the amount and duration 
flooding now experienced the adjoining lands. The Belcher, Diver- 
sion, and St. Lucie-Martin County line canals would developed and 
provided with water-control structures. 

Kissimmee River Basin, the canals between the headwater lakes 
would improved and provided with water-control structures. That 
would include improvement Kissimmee River between Lakes Kissim- 
mee and Okeechobee. Canals and control structures would provided 
for Lake Istokpoga and the area south Lake Okeechobee. 

the Lake Okeechobee-Everglades area the plan proposed improv- 
ing St. Lucie Canal and Caloosahatchee River better control the lake; 
raise the levees provide greater protection; and increase stor- 
age the lake for beneficial purposes. Levees would provided 
around about 1,000 square miles rich agricultural land immediately 
south the lake. That work progress with levee completed and 
levees and under construction. One the greatest differences be- 
tween the Comprehensive Plan and any other the provision large 
pump stations control water levels the entire 1,000-square-mile 
area. Another great difference was the setting aside about 1,400 
square miles the Everglades for water storage and conservation pur- 
poses. Those lands were recognized not being suitable for long-term 
agriculture. 

The east coast area would secure water control through improvement 
existing canals capable carrying storm run-off rapidly the 
would provided near the lower ends the 
canals control ground water and retard the salt water flow up- 
stream. 

Since the authorized part the comprehensive project lies the 
Everglades and east coast areas, the problems water control those 
areas have received more study. 
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meet the needs the region and obtain optimum use the 
available water, necessary store large quantities when excess 
water available and hold wasteful discharge minimum. Main- 
tenance water supply Lake Okeechobee and the conservation 


areas would provide the following benefits: 


Water supply for agricultural areas. 

Improved ground-water control. 

Improvement and replenishment east coast well fields and 
streams for municipal water supply. 

Salinity control for east coast areas. 

Recreational facilities Lake Okeechobee and related water- 


ways. 

Increased navigation depths Lake Okeechobee and related 
waterways. 

Conservation peat and muck lands the agricultural area. 

Conditions for propagation fish and wildlife Lake 
Okeechobee, the conservation Everglades National Park. 


study the use and distribution available water involves knowl- 
edge the optimum and normal requirements the areas for the 
needs listed above; the present and ultimate demands the areas af- 
fected; the total water supply available; and the amount available 
water that can distributed satisfy the entire partial needs 
those areas. 

The principal region that would benefit from, affected by, the 
sources and quantity water made available construction project 
impoundment facilities the Everglades area and contiguous east 
coast, That region averages about miles width, extends part 
the way around the eastern and western shores Lake Okeechobee, 
and reaches southward about 100 miles from the lake the southern 
tip Florida. includes the entire lower east coast Florida—the 
narrow coastal ridge where West Palm Beach, Fort Lauderdale, 
Miami, and many smaller communities are located. The major water- 
demand areas are: 


Lake Okeechobee agricultural area. 
Lake Worth agricultural area and adjacent east coast areas. 
Davie and Plantation agricultural areas and adjacent east 
coast areas. 
Davie and Miami agricultural areas and adjacent east coast areas. 
Everglades National Park. 


The sources water supply for those areas, the resulting benefits, and 
other pertinent data are given table the following page. 

The available water storage Lake Okeechobee for the agricultural 
area would the volume between the maximum conservation pool level 
and the lowest lake stage acceptable local agricultural and navigation 
interests. Local agricultural interests would prefer that the minimum 
lake stage not lower than about feet; however, under natural con- 
ditions, the lake has fallen below feet times the years 
record, The maximum acceptable conservation pool elevation depends 
the stage which seepage damage highly developed lands the 
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lake margins would great enough require appreciable remedial 
measures. Attempts maintain conservation pool stages excess 
that would necessitate establishing buffer strip adjacent the land- 
ward toe the lake levees from the vicinity Port Mayaca Moore 
Haven, and constructing ditch collect seepage water and convey 
the main canals the agricultural area. Since the required strip 
would include highly developed agricultural lands and would require re- 
location highways, bridges, and other structures, the expenses would 
considerable. The results several routing studies made deter- 
mine the amount storage that could economically provided for ag- 
ricultural use, assuming maximum conservation pool elevation 13, 14, 
15, and 16.4 feet, are shown table 


Table 


ROUTING STUDIES FOR AGRICULTURAL-USE STORAGE 
ULTIMATE DEVELOPMENT THE AREA 


Upper Minimum Months Storage Agr. 
limit, lake lake lake capacity demands 
cons. stage below avail. for not 
pool reached elev. elev. agr. use satisfied 


(ft.) (ft.) 10.56 ft. (acre-ft.) (acre-ft.) (months) 


2,440,000 178,000 
1,800,000 1,038,000 
1,350,000 2,325,000 


925,000 4,553,000 


With the upper limit the conservation pool 16.4 feet, the volume 
agricultural-use storage, about 2,440,000 acre-feet, would have been 
adequate meet all requirements arising from the ultimate develop- 
ment the area the years record except 1922 when the lake 
would have been below elevation 10.5 feet for about months. Under the 
same conditions storage, practically all the capacity would have 
been required satisfy requirements the two next driest years. 
About 400,000 acre-feet additional storage would have been required 
fully satisfy the agricultural requirements 1922 assuming ultimate 
development without dropping below elevation 10.5 feet. That amount 
could not stored without raising the lake above elevation feet. 
However, assuming water stored elevation above feet, the 
lower limit would have been higher than 10.5 feet 1922. Increased 
benefits that would result from provision for the additional storage 
this time would realized infrequently become relatively in- 
significant. 

Water control the agricultural area south Lake Okeechobee 
dependent pumping. The capacities chosen for the pump stations and 
agricultural canals are those required for removal three-fourths 
inch rainfall day from the drainage area served. That capacity 


16.4 10.0 
15.0 9.9 
14.0 9.4 
13.0 9.2 


was selected after investigations rainfall, flood duration, and crop 
losses. From long-range basis all water possible should stored 
and the remainder discharged through the Everglades National Park 
obtain the maximum benefits for conservation purposes. 

Similarly, routings were made for the three conservation areas. 
Those routings established pool elevations and 15.9 feet pro- 
vide the maximum water-control benefits for conservation areas Nos. 

and respectively. conservation area No. the surface storage 
was found limited not the capacity, but the available supply. 
Most the demand would come from ground water. 

The water requirements the various component urban areas the 
region were developed. The major requirement the region supple- 
mental water permit the orderly development agricultural land 
lying south and east Lake Okeechobee and east the conservation 
areas, although municipal water demands during the life the project 
may require water supplement existing supplies. The provision 
adequate water supply meet those two fundamental requirements 
for the development the area would make the best use available 
water. Such provision would also result supplemental benefits the 
maintenance ground-water levels sufficiently high conserve peat 
and muck soils, and would materially assist restricting the intrusion 
salt water coastal lands. also apparent that the creation 
additional water serve useful purposes would provide attendant ben- 
efits fish and wildlife resources; and would increase the recreational 
facilities the region. Table summarizes the present water con- 
sumption and the consumption for the year 2000 for agricultural and 
municipal water supply the major subdivisions the region de- 
mand, 

Municipal water supply for the coastal urban centers would de- 
pendent degree releases water from the conservation areas; 
however, the major part the supply would obtained from ground- 
water sources which would maintained rainfall, seepage water 
from nearby farm areas, and seepage from the conservation pools and 
from several lakes. Since present water supply for the area would 
adequate for ultimate development during the greater part the time, 
has been considered that any additional water required during severe 
droughts would available increased seepage from the conserva- 
tion and agricultural areas. 

Routings were made determine the flow distribution design 
flood, average water year, and drought year. (See plates and 
7.) The distribution the design flood, plate can considered sim- 
ilar that which would occur during any flood considerable magni- 
tude. The larger the flood, the more water which will have dis- 
charged through St. Lucie and Caloosahatchee Canals and into Ever- 
glades National Park. The distribution the average year, plate 
representative long-term utilization and was developed from years 
record. During the average year, evaporation accounts for the 
greatest quantity water. Only small amount discharged for non- 
productive uses. Such discharge indicates that only small increase 
land area can supplied with water during normal times. The 
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drought year, plate shows how critical the water supply will be. 
water discharged for nonproductive uses and only very small 
amount available. 

plate the utilization water shown percent the total 
available water supply. During the average year the water that dis- 
charged through the West Palm Beach and Hillsboro Canals available 
conservation areas Nos. and 

The significant point these distribution routings indicate the 
amount water available the area. However, addition the area 
mentioned above for which water would available during average 
year, there are thousands acres other lands the adjacent area— 
that is, Hendry, Glades, Okeechobee, Martin, and Palm Beach Counties— 
which must have irrigation water for complete development. Owners 
those lands have already initiated requests for supply from Lake Okee- 
chobee. apparent that insufficient water available supply ali 
those lands addition the agricultural area and the east coast 
area. Some plan must developed determine which lands will 
supplied from Lake Okeechobee. 

Federal law does not permit the Corps Engineers develop 
complete distribution plan for water utilization secondary’ plan 
down the level lateral distribution collection systems, 
and local storage areas. That development, which would fit into the 
Comprehensive Plan, local responsibility. The Central and South- 
ern Florida Flood Control District, State agency representing local 
interests water-control matters, has adopted secondary distribu- 
tion and drainage plan for the Everglades agricultural area. That sec- 
ondary plan includes the small drainage districts and landowner’s 
works addition canals and would permit the maximum 
benefits realized from the Comprehensive Plan primary plan. 
Aportion the secondary plan for the West Palm Beach Canal shown 
plate can seen that provision for water control has been 
made the most remote areas. 

order realize the maximum development throughout the central 
and southern Florida area, imperative that secondary water- 
control plan prepared for the entire 15,000 square miles. Such 
plan will develop understanding local residents the inadequacy 
the water supply the area; and cataloging the water supply, 
land use, and storage possibilities. The plan will result classifica- 
tion lands which are susceptible complete water control and those 
which would have only limited facilities. The Central and Southern 
Florida Flood Control District engaged cooperating with the indi- 
vidual counties the area work secondary plan. present the 
people are becoming more water-control conscious than ever before 
the history Florida. 


SUMMARY 


Water control central and southern Florida has had intensive con- 
sideration since the first white settlers arrived. Primary efforts have 
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been carried the State and Federal Governments. The Compre- 
hensive Plan for flood control and other purposes forms basic frame- 
work for satisfactory water control the area. Studies indicate 
greater demand for water than can supplied for the entire region. 
Planning must carried develop those lands which would produce 
the greatest benefits being provided with water control. 
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. Discussion of several papers, grouped by Divisions. 
. Presented at the Atlanta (Ga.) Convention of the Society in February, 1954. 
. Presented at the Atlantic City (N.J.) Convention in June, 1954. 
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